INTRODUCTION
For animal inoculation test, all the brains and salivary glands (which were used in the latter half of the present study) were prepared into 10% emulsion with buffered saline pH 7.6. This emulsion was further diluted into serial ten-fold dilutions of 10-1 to 10-4 with 2% normal horse serum saline, and inoculated intracerebrally into albino mice weighing s to 9g, using a group of 4 to 5 mice for each dilution.
The animals inoculated were observed for 2 weeks. When all the mice of one experimental group not succumb to the infection, the brain emulsion of the mice in the group inoculated with the emulsion of 10-1 dilution was further inoculated into 4 to 5 mice of the next generation, and the observation was continued for additional 3 weeks. The brains of mice which had developed rabic symptoms and those died after developing such symptoms during the observation period were used for the preparation of the antigen.
Then, complement fixation test was carried out with this antigen and the serum obtained from the guinea pigs immunized with fixed rabies virus and additionally with street virus, in order to prove immunologically the presence of rabies virus in the brain emulsion. however, in order to economize time and labor, the above mentioned method has been used in our laboratory (Table 1) . Several experiments in an early stage of the present study were carried out with the antigen prepared by acetone-ether treatment which had been used by Casals et al. (10) for the study on the complement fixation test of poliomyelitis virus Lansing type MEF1 strain. The use of this method, however, was discontinued because the procedures were too much complicated, purification of market acetone and ether was necessary before they were used, and also, by some unknown cause, the antigen prepared from the dog brain by this method was found sometimes even stronger in the anticomplementary action than the antigen prepared by physiological saline treatment.
So that, the brain antigen used in our complement fixation tests was so-called crude antigen prepared by the method mentioned in the above. and the amount of saline used looks rather too much (brain is made into 40% emulsion and salivary gland is 33%). But when grinding for a longer period in the case of salivary gland, effusion of the gland will not be obtained because of the mucin of the gland itself.
Immune serum:
The diagnostic rabies immune serum used in the complement fixation test was guinea pig immune serum.
As the antigen for immunization, the brain tissues of homologous animal, namely, the brains of those guinea pigs infected and developed symptoms of rabies were used in order to avoid the production of normal brain tissue antibodies.
It has already been pointed out (11) that the normal guinea pigs in Japan occasionally have, especially during the summer season, the complement fixing antibody for the virus of Japanese B encephalitis.
All the guinea pigs used, therefore, had been confirmed of the absence of antibody in their sera against the virus of Japanese B encephalitis before they were used for this immunization.
In other words, it is essential that rabies diagnostic serum must absolutely be free from any antibodies other than that of rabies virus.
More than 10 guinea pigs thus selected, weighing approximately 350g, were immunized intraperitoneally with 2.0ml of 10% ultraviolet inactivated vaccine prepared from the fixed virus MDH strain.
Again they were immunized with the same vaccine in the same dose. As it was more desirable to use the emulsions prepared from many strains of rabies virus for this kind of diagnostic purpose, the booster inoculations with the virus emulsions prepared from newly isolated street viruses were applied on those animals. Table 2 is an example of such immunization and Table 3 is the results of the complement fixation tests done by using the rabies immune serum thus obtained and the rabies virus or other neurotropic viruses. 4. Hemolytic system: An amount of blood cell suspension in a concentration of 3 % which was prepared from defibrinated sheep blood was mixed with an equal amount of 3 unit sheep blood hemolysin solution.
5. Medium for the complement fixation test: Ordinary physiological saline of pH 7.2 has been used in numerous cases of complement fixation tests for the neurotropic viruses such as Japanese B encephalitis, rabies and poliomyelitis viruses.
No inconvenience has been encountered by the use of this medium so far as mouse, guinea pig or hamster is used as the animal for antigen preparation.
A slight anticomplementary influence was noted, however, in the control tube of the antigen prepared from the cotton rat which had been inoculated intraspinally with the virus of poliomyelitis Lansing type. Of course, it was anticipated that there might be a possibility of such anticomplementary activity depending on the species of animal used in the preparation of antigen.
When preparing antigen from the brains of animals suspected of rabies infection, therefore, particular care was taken on the fact that the brains used were mostly dog brains. Thus, the presence of a slight anticomplementary activity was noted among the tubes of brain antigen controls of stray dogs which contained no immune serum, while those tubes containing a sufficient amount of the serum showed perfect hemolysis.
When the serum of normal guinea pig or horse was added, however, to a concentration of 25-50% in the place of physiological saline which was used ordinarily as medium in the reaction system, the occurrence of non-specific reaction which was considered to be caused by the deficiency of serum protein, was mostly eliminated (Table   6 ). It is a matter of great significance that the reactions of normal brains of 23 stray dogs, as mentioned above, were all negative except those extremely slight non-specific reactions which, it is considered to be due to the influence of normal brain tissue in the reaction system of poor protein content, and that the findings of the suspicious animals were mostly in conformance with the respective findings of viral isolation though the number examined was yet small (Tables 6 and 7) . Out of all cases examined, No. 166, in which the antigen treated with acetone-ether was used, showed a strong anti-complemen-IMMUNOLOGICAL DIAGNOSIS OF RABIES For serum dilution, 50% guinea pig or horse serum saline solution was used.
Confirmed of negative complement fixation reaction between the serum used and the normal brain antigen.
Re-examination of the complement used ANDO et al In addition, the method to detect the presence of Negri body by preparing section is much better than the stamp sample method though in requires over 72 hours before microscopical examination, but even with this method the negative confirmation of the rabies infection is impossible. Regarding the detection of non-purulent encephalitic pictures in the hematoxylin-eosin stained section samples of mesencephalon, brain-stern and medulla oblongata, since the nonpurulent encephalitic pictures are not the specific inflammation to rabies, the diagnosis can only be established when the virus isolated from the experimental animal is immunologically identified as rabies virus for which a considerable length of time is required.
In the animal inoculation test which paralleled the complement fixation test, observation of the mice inoculated with the test material was made for a period of 2 weeks. Out of mice which presented no symptoms during this observation period, those inoculated with the brain emulsion of the lowest dilution (10-1) were sacrificed and their brain emulsion was inoculated intracerebrally into the mice of the second generation and observed for additional 3 weeks. It should be emphasised that a method which is (Table 7) . However, the following experiments were carried out in order to confirm the diagnostic value of our immunological examination method.
Guinea pigs weighing approximately 350g were inoculated into the sole of the left hind leg with the street virus strain No. 163 each in a dose of 0.1ml of 1:10 mouse brain emulsion, which was obtained from the mice in the first generation of the virus isolated from the dog brain. The observation period was 3 weeks and those guinea pigs which showed no symptoms during this period were sacrificed by bleeding.
Their brains were removed aseptically and made into an emulsion of 40% following the method described above. The emulsion thus prepared was used for the complement fixation test as well as for the titration of the virus which was done by the intracerebral inoculation of mice weighing 8 to 9g (Table 8) . Likewise, the street virus strain No. 182 was inoculated intracerebrally into the guinea pigs weighing approximately 350g each in a dose of 0.1ml of 1:10 dilution of the mouse brain emulsion. Two guinea pigs selected at random were sacrificed every day by bleeding for running the complement fixation test and the virus titration (Tables 9 and 10 ). This experiment was repeated twice. The results obtained are summarized in the Tables 8 to 10 .
Among the guinea pigs inoculated with 0.1ml of the 10% brain emulsion of the street virus strain No. 163 into the sole and sacrificed 3 weeks after inoculation, the virus was proved present in the animals of G6 and G8 though the concentration was relatively low. Whereas, all the complement fixation tests done with the same material were negative and the detection of Negri body as well as non-purulent encephalitic inflammation were also negative (Table 8) . Thus, together with those findings obtained from the intracerebral inoculation tests on mice carried out at the same time, it is quite evident that the multiplication of the virus to a certain extent is indispensable before the complement fixation reaction becomes positive (Tables 8 to 10 ).
When the findings of our immunological method used in the diagnosis of suspicious animals are taken into consideration, the facts that the guinea pigs inoculated into the sole developed no symptom even by the end of the 3rd week ( Table 8 ), and that out of those guinea pigs inoculated intracerebrally, only one developed slight symptoms as late as on the 6th day (Table 10) are very interesting. Namely, it is quite reasonable to have some cases which are negative in the complement fixation test but positive in the detection of virus with extremely low titer on the same brain material.
However, there was not even a case of such occurrence though the number of the cases examined was not sufficient for making any decisive conclusions.
As to the reason why, According to the informations received from our co-workers, Shimada and Kato, those cases which were negative in the detection of Negri body or nonpurulent encephalitic inflammation by pathological examinations and the isolation of virus was positive by intraeerebral inoculation, were approximately 3%. Whereas, within the limit of our experiment there was not even a case of complement fixation test negative and positive in the isolation of virus.
Aside from the formation of Negri body, when the fact is taken into consideration that it requires a considerable length of time before the non-purulent encephalitic inflammation develops, there is a possibility that the case such as No. 26 (Table 7 ) might happen when the examination is done at an early IMMUNOLOGICAL DIAGNOSIS OF RABIES to play the role. The brain tissue of rabid dog, which had shown a positive complement fixation reaction, was prepared into 2 kinds of 40% emulsion. One was the usual emulsion and the other was the emulsion prepared by using 5 % mucin solution.
Using those two emulsions as antigen, complement fixation tests were carried out. The results of those tests are shown in Table 13 and it was proved that the mucin was inhibiting the complement fixation reaction. When the antigenicity of salivary gland is promoted, therefore, by some treatment which will eliminate the influence of mucin, the findings of complement fixation tests made with salivary gland will serve to give decisive diagnosis of rabies.
The time required for the diagnosis of rabies has a great importance in the treatment as well as in the prognosis of the injury. The quickest method hitherto been known is the stamp sample of Ammon's horn prepared by Sellers' or other staining method which is capable of giving diagnosis within 10 to 20 minutes if carried out by the trained technician.
The method introduced in There are several other studies (12) on this immunological diagnostic measure, but they were the studies confined within the scope of laboratory and
